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CONVERTIBLE VEHICLE HAVING A TOP
AND A REAR WINDOW

FIELD

Described herein are convertible vehicles having a convert-
ible top movable between a closed position for spanmng a
vehicle interior and a storage position for uncovering the
vehicle interior, and having a rear window arranged closer to
the front of the vehicle with respect to the convertible top
accommodating space, which, in relation to a vehicle con-
struction, has a substantially vertical orientation and which,
on both sides, 1n relation to a vertical longitudinal center
plane of the vehicle, 1s limited by a pillar that 1s fixed relative
to the vehicle.

BACKGROUND

Vehicles described herein are known and may have the
attributes of a sports car. A typical convertible top may be
movable between a closed position for spanning and covering,
a vehicle interior and a storage position for uncovering the
vehicle interior. Convertible tops are often stored 1n a top
accommodating space of the vehicle when in the storage
position. The movement of a convertible top from the closed
position to the storage position and vice versa 1s typically
carried out by means of a linkage that, on both sides, 1n
relation to a vertical longitudinal center plane of the vehicle,
may each include one link arrangement, respectively, with the
link arrangement having two main links pivotably mounted at
a respective main bearing.

For designing a main four-arm hinge, the two main links
may be connected to the main bearing via a lower articulation
point and to at least one roof link via an upper articulation
point. At least one rigid roof shell may be fixed at the roof link.
The roof shell, 1n the closed position, may span across a top of
the vehicle interior. Typically, the vehicle may be provided
with a rear window which 1s arranged toward the front of the
vehicle with respect to the convertible top accommodating
space. In other words, 1n relation to the vehicle orientation,
the rear window 1s 1n front or closer to the front of the vehicle
than the top accommodating space. The rear window, at least
in the closed position, 1n relation to the vehicle construction,
often has a substantially vertical orientation. In addition, the
rear window, on both sides, 1n relation to the vertical longi-
tudinal center plane of the vehicle, 1s often limited by a pillar
that 1s fixed relative to the vehicle. The pillars may be part of
a rollover protection system of the vehicle.

SUMMARY

It 1s an object of the present embodiments to provide a
vehicle having a convertible top and a rear window, which 1s
laterally limited by a pillar which may have an increased
stiffness as compared to known solutions.

In one embodiment, a convertible vehicle, having a con-
vertible top movable between a closed position for spanning
and covering a vehicle interior and a storage position for
uncovering the vehicle interior, the convertible top being
arranged 1n a rear top accommodating space when 1n the
storage position. The top includes a linkage that, on each of
the sides, 1n relation to a vertical longitudinal center plane of
the vehicle, includes one link arrangement. The link arrange-
ment includes two main links which are pivotably mounted at
a respective main bearing, and which are respectively con-
nected to the main bearing via a lower articulation point and
to at least one roof link via an upper articulation point, at
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which roof link at least one rigid roof shell 1s fixed. The roof
shell, 1n the closed position, spans and covers the vehicle
interior 1n a direction transverse to the top, and the two main
links form a main multi-arm hinge together with the main
bearing and with the roof link. the convertible vehicle has a
rear window which 1s arranged toward the front with respect
to the top accommodating space and which, in relation to the
vehicle construction, has a substantially vertical orientation
and which, on both sides, in relation to the vertical longitu-
dinal center plane of the vehicle, 1s limited by a pillar that 1s
fixed relative to the vehicle. In the closed position of the top,
the upper articulation points of the main links are arranged
toward the rear with respect to a rear upper edge of the pillars
and the roof links reach over the pillars.

In the convertible vehicle according to one approach, at
least a majority of the mechanism which 1s formed by the
main links, for actuating the roof shell, 1s arranged toward the
rear of the vehicle with respect to the rear window and with
respect to the pillars limiting the rear window laterally, such
that the roof links may reach over the pillars. In this embodi-
ment, a gap for the passage of the main links in the closed
position of the top, which gap could weaken the overall struc-
ture, 1s not required.

Advantageously, 1n one embodiment the articulation points
of the main links to the roof link are not only arranged toward
the rear of the vehicle with respect to a straight line defined by
the upper rear pillar edges, but also 1n one or two planes,

which are positioned above the upper surfaces of the pillars
that are fixed relative to the vehicle.

According to one approach, in order to be able to design a
vehicle construction to be as stiff as possible, and in order to
be able to allocate, through the pillars, a rollover function that
meets high requirements, each of the pillars are 1s designed so
as to be continuous between the rear window and a lateral
outer side of the vehicle. Each of the pillars may include one
upper surface or limiting surface, respectively, which 1s
designed without any steps. In this embodiment, each of the
pillars are solid and may continuously extend from the rear
window to the respective outer side of the vehicle.

In an advantageous embodiment of the convertible vehicle
according to the invention, an interior paneling of the vehicle
interior, in the region between the rear window and an outer
edge 1n relation to the vertical longitudinal center plane of the
vehicle, has an upper edge which 1s designed without any
steps. In this embodiment, due to the fact that the roof links
reach over the pillars and that the main links are arranged
toward the rear with respect to the pillars, a harmonious
appearance of the interior paneling 1n the region of the pillars
can advantageously be realized.

In one embodiment of the convertible vehicle according to
one approach, 1n the storage position of the convertible top,
cach of the linkage passage regions are closed through one
linkage outlet flap, which abuts against the upper surface of
the respective pillar and/or against the upper edge of the
interior paneling. In this embodiment, due to the simplified
geometry of the pillars and of the interior paneling, the link-
age outlet flaps may also present a simplified geometry, which
in turn advantageously results in low production costs.

In an embodiment of the convertible vehicle according to
one approach, 1n order to cover up the displacing kinematics
for the roof shell, which kinematics are formed by the main
links, a top storage space lid 1s provided which, in the closed
position of the top, at the very least in regions that reach over
the pillars, 1s adjacent to roof shell and aligned therewith. The
linkage outlet flaps may be articulated to the top storage space

lid.
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The top of the convertible vehicle according to some
embodiments may be designed with one shell or with mul-
tiple shells. One exemplary embodiment may include a first
rooi shell and a second roof shell which, in the closed position
ol the top, are arranged one behind the other and aligned with
cach other and which, in the storage position of the top, with
a camber being oriented 1n the same direction, are arranged
one above the other in the top accommodating space 1n a
so-called onion fold.

Further advantages and advantageous configurations of the

subject-matter of the invention can be taken from the descrip-
tion, from the drawing and from the claims.

BRIEF DESCRIPTION OF THE DRAWING

FI1G. 1 shows a side view of a convertible vehicle according
to one of the present embodiments having a top.

FI1G. 2 shows an enlarged fragmentary side view of the top
of FIG. 1 1in a linking region to a main bearing that 1s fixed
relative to the vehicle.

FI1G. 3 shows an enlarged fragmentary perspective view of
an upper portion of a main four-arm hinge of the top of FIG.
2.

FIG. 4 shows a perspective view of an interior paneling of
the vehicle of FIG. 1 with the top being 1n the closed position.

FI1G. 5 shows a perspective view of the interior paneling of
the vehicle o F1G. 4 with the top being 1n the storage position.

DETAILED DESCRIPTION

With reference to FIG. 1, an exemplary embodiment of a
convertible vehicle 10 1s 1llustrated, which 1s provided with a
displaceable top 12 which can be displaced or moved between
a closed position for covering a vehicle interior 14 and a
storage position for uncovering the vehicle interior 14 at the
top. The top 12 may be arranged in a top storage space 16
shown 1n FIGS. 1 and 5. As shown 1n FIG. 1, 1n the closed
position of the top 12 a front edge of the top 12 1s secured at
an upper frame piece 18 of a frame of a windshield 20 of the
convertible vehicle 10 via a clasp, which 1s not illustrated 1n
more detail here. In the embodiment 1llustrated in FIG. 1, the
top storage space 16 may be closed by means of a top storage
space lid 22, which may be pivoted about a pivot axis, which
1s formed by a lid hinge-joint 26, by means of a lid mechanism
24. A motor compartment of the vehicle, which 1s not 1llus-
trated 1n more detail i FIG. 1, 1s arranged below the top
storage space 16.

In the embodiment illustrated 1n FIGS. 4 and 5, the con-
vertible vehicle 10 includes a rear window 28 which has a
substantially vertical orientation (e.g. deviating no more than
up to about 20 degrees off vertical) and which 1s movable by
means of a lifting including a drive motor 30. The rear win-
dow 28, on both sides, 1s in each instance limited by a pillar
32, which stretches to an outer side of the vehicle 10 1n a
continuous way. The rear window 28 may be at least partially
covered by a blind 34. The pillars 32 are part of a rollover
protection system, which 1s operative 1n the storage position
of the top 12. The rear window 28 may be separately moved
between an uncovering position and a closed position by
means of the drive motor 30 independently from an actuation
of the top 12, and may be stopped and held 1n each interim
position.

In the embodiment illustrated 1n FI1G. 2, the top 12 includes
a linkage 36 that, on both sides, 1n relation to a vertical
longitudinal center plane of the vehicle 10, has one link
arrangement 38, respectively. The link arrangement 38
includes two main links 40 and 42, which are pivotably
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mounted, via hinge points 46 and 48, at a main bearing 44 that
1s associated with the respective link arrangement 38 and that
1s fixed relative to the vehicle 10. As shown 1n FIGS. 2 and 3,
the main link 40 1s connected to a roof link 52 via an upper
hinge point 50, whereas the main link 42 1s connected to the
roof link 52 via an upper hinge point 54. This means that the
main bearing 44, the two main links 40 and 42 and the roof
link 52 form a main four-arm hinge of the respective link
arrangement 38. As shown 1n FIG. 1, two rigid roof shells 56
and 38 are linked to the roof link 52 and are aligned with each
other and arranged one behind the other 1n the closed position
of the top 12 such that the front roof shell 58 1s adjacent to the
frame 18 of the windshield 20.

It will be appreciated that the top 12 1s designed mirror-
symmetrically relating to a vertical longitudinal center plane
ol the vehicle 10, which 1s why, for reasons of clarity, only the
parts ol the top 10 that are arranged on the left in relation to the
forward direction of travel of the vehicle 10 are illustrated 1n
the drawings. The parts of the top 12 that are arranged on the
right are mirror images and designed correspondingly.

As seen 1n FI1G. 2, the roof links 52 reach over the pillars 32
in the closed position of the top 12. In the 1llustrated embodi-
ment, the articulation points 50 and 54 of the main links 40
and 42 to the roof link 52 are arranged toward the rear with
respect to an upper rear edge 60 of the pillars 32, which upper
rear edge 60 extends 1n a direction transverse to the vehicle
10. In other words, the main links 40 and 42 are offset to the
rear starting from the pillars 32, such that an upper surtace or
limiting surface of the pillars 32 may be designed without any
steps.

In the embodiment 1llustrated in FIG. 1, 1n closed position
ol the top storage space l1d 22 and in the closed position of the
top 12, the top storage space lid 22 extends from a rear edge
of the rear roof shell 56 and from the lateral blind 34 up to a
rear body region 62, such that the top storage space 16 1s
completely covered. Additionally, the top storage space lid
22, 1n the closed position, 1s locked to the frame of the vehicle
10 by means of the lid mechamism 24.

As can be seen 1n FIGS. 4 and 5, the vehicle interior 14 1s
provided on 1ts rear side with an interior paneling 68, which
includes a rear window cut-out 70 and follows the mnner edge
of the respective pillar 32, at the side edges of the rear window
28, which edges are adjacent to the pillars 32. The rear win-
dow cut-out 70 has one upper edge 72 on each side 1n the
region of the pillars 32, which upper edge 72 1s guided up to
the blind 34, substantially without any steps, following the
upper surface of the respective pillars 32, the blind 34 being
part of the outer skin of the vehicle 10 that 1s fixed relative to
the vehicle 10. As can be seen in FIG. 4, the upper edge 72, in
the closed position of the top 12, 1s adjacent to an interior
paneling 68 of the rear roof shell 56.

With reference to FIG. 5, 1n the storage position of the top
12 link passage regions 74 are located between the top storage
space lid 22 and the interior paneling 68. The linkage passage
regions 74 are each covered up by a linkage outlet flap 76,
which 1s articulated to the top storage space lid 22 and abuts
against the upper edge 72 of the interior paneling 68. In the
closed position of the top 12, a respective roof link 52 reaches
through the corresponding linkage passage region 74.

In order to move the top 12 from the closed position into the
storage position, the top storage space lid 22 1s initially moved
into an open position by means of the lid mechanism 24. The
rear window 28 may simultaneously be lowered by means of
the drive motor 30. Then, the top 12 may be actuated through
actuation of displacing cylinders 64, which are supported at
the main bearings 44 and each act on the respective main links
40 and 42 via a reduction gearing 66. As a result, the locking
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with respect to the frame piece 18 of the windshield frame 1s
released, which subsequently causes the main links 40 and 42
to pivot through actuation of the displacing cylinders 64 and
to store the two roof shells 56 and 58 one above the other in the
top storage space 16 and the front roof shell 58 to be stored
above the rear roof shell 56. In the storage position, a roof
clasp (not shown) may lock the top 12 with respect to the
frame of the vehicle 10.

After the top 12 1s stored 1n the top storage space 16, the top
storage space lid 22 1s moved back to 1ts closed position for
covering the top storage space 16 and 1s locked to the frame of
the vehicle 10. The rear window 28 may also be lifted again in
order to serve as a wind blocker for the vehicle interior 14.

While the embodiments herein disclosed has been
described by means of specific examples and applications
thereof, numerous modifications and variations could be
made thereto by those skilled 1n the art without departing
from the scope of the embodiment as set forth 1n the claims.

The mvention claimed 1s:

1. A convertible vehicle, comprising: a top which 1s dis-
placeable between a closed position for covering a vehicle
interior and a storage position for uncovering the vehicle
interior, the top being arranged 1n a rear top accommodating
space 1n the storage position, the top including a linkage
including a link arrangement on each side of a vertical longi-
tudinal center plane of the vehicle, the link arrangement com-
prising two main links pivotably mounted at a respective main
bearing, the two main links each being connected to the main
bearing via a lower articulation point and to at least one roof
link via an upper articulation point, at least one roof shell
being fixed at the at least one roof link, the at least one roof
shell, 1n the closed position, spans the vehicle interior 1n a
direction transverse to the top, the two main links forming a
main multi-arm hinge together with the main bearing and the
at least one roof link, a rear window arranged toward the front
of the vehicle relative to the top accommodating space, the
rear window being substantially vertical, the rear window
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being limited by a pillar fixed relative the vehicle on each side
of a vertical longitudinal center plane of the vehicle, wherein,
in the closed position of the top, the upper articulation point of
cach of the main links 1s arranged toward the rear of the
vehicle with respect to a rear upper edge of each of the pillars
and the at least one roof link reaches over each of the pillars.

2. The convertible vehicle of claim 1, wherein each of the
pillars 1s continuous between the rear window and a lateral
outer side of the vehicle, and wherein each of the pillars
includes one upper suriace.

3. The convertible vehicle of claim 1, further comprising an
interior paneling, wherein the interior paneling of the vehicle
interior, 1n a region between the rear window and an outer
edge 1n relation to the vertical longitudinal center plane of the
vehicle, has an upper edge.

4. The convertible vehicle of claim 1, further comprising
linkage passage regions, wherein, in the storage position of
the top, each of the linkage passage regions 1s closed via a
linkage outlet flap, the linkage outlet flap being oriented to
abut an upper edge of an interior paneling of the vehicle.

5. The convertible vehicle of claim 1, further comprising a
top storage space lid, wherein the top storage space lid, 1n the
closed position of the top, covers the main links and, at least
in regions that reach over each of the pillars, 1s adjacent to and
aligned with the at least one roof shell.

6. The convertible vehicle according to claim 1, wherein
the at least one roof shell includes a first roof shell and a
second roof shell, wherein the first and second roof shells, 1n
the closed position of the top, are arranged one behind the
other and are aligned with each other and wherein, in the
storage position of the top, the first and second roof shells are
arranged one above the other in the top accommodating
space.

7. The convertible vehicle according to claim 1, wherein
the main multi-arm hinge 1s a main four-arm hinge.
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